The reactivity of some 1,2-alkadienephosphonates towards phenyltelluryl halides was investigated. A plausible mechanism of the reaction is discussed.
Introduction
The applications of organophosphorus compounds as pharmaceutical, agricultural, and chemical agents are well documented.
1,2 Among them, oxaphosphole derivatives, which have structures similar to those of phosphosugars, have received particular interest. 3, 4 Consequently, many attempts for their synthesis have been made.
One of the easiest and most fruitful methods for the synthesis of these derivatives is electrophile-induced heterocyclization of 1,2-alkadienephosphonates.
5
Keeping in mind that the scope of applications of organotellurides has been known for years because of their ready transformation to other compounds via reactions with organometallic reagents, 6−10 here we wish to report the results of our study on the electrophilic addition of organotellurides to some 1,2-alkadienephosphonates.
Experimental

Analytical methods
The 1 H NMR and 31 P NMR spectra were measured at normal probe temperature on a Bruker Avance DRX 250 MHz spectrometer using tetramethylsilane (TMS) ( 1 H) and 85% H 3 PO 4 ( 31 P) as internal references in CDCl3 solution.
Chemical shifts are given in parts per million (ppm) and are downfield from the internal standard. The infrared (IR) spectra were run on a Shimadzu IRAffinity-1 spectrophotometer. Elemental analyses were carried out by the University of Shumen Microanalytical Service Laboratory. Phenyltelluryl chloride was synthesized as described previously.
11−15
Compounds 1, 3, 4, 7, and 9 were synthesized according to the literature.
16−18
The solvents were purified by standard methods. All reactions were carried out in oven-dried glassware under an argon atmosphere and with exclusion of moisture. All compounds were checked for their purity on TLC plates. Melting points are uncorrected. To a solution of 1 (5 mmol) in methylene chloride (10 mL) was added a solution of phenyltelluryl chloride (1.24 g, 5.2 mmol) in 5 mL of methylene chloride under stirring and cooling (-10 to -12
• C). After 1 h of stirring at the same conditions, the reaction mixture stood overnight, and was concentrated and recrystallized in heptane/benzene (2:1). 
Results and discussion
In our first report on this subject 19 we demonstrated that the reaction of dialkyl esters of 1,2-alkadienephosphonic acids with phenyltelluryl chloride leads to the formation of 4-phenyltelluro-2,5-dihydro-1,2-oxaphosphole 2-oxide derivatives ( Figure 1 ). In 2007, Yuan and co-workers reported the same results using different synthetic conditions. The results reported above encourage us to investigate the reactivity of N-alkylamido-O-alkyl-1,2-alkadienephosphonates as well as the reactivity of N-morpholino-O-alkyl-1,2-alkadienephosphonates also previously reported by us. 18 We expected both substrates to react with phenyltelluryl chloride with formation of the corresponding 2,5-dihydro-1,2-oxaphosphole 2-oxide derivatives ( Figure 3 ). 
